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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an optical recording medium having significantly 
enhanced recording sensitivity. 

SOLUTION: The optical recording medium comprises a TCNQ charge transfer complex 
having an organic electron donor formed from a cyanine based dye shown by formula 
(I) . When the optical recording medium is irradiated with a laser beam, the 
cyanine-TCNQ in the recorsing layer absorbs the laser beam and is melted or 
decomposed thus recording information. Reproduction can be accomplished by reading 
the reflectivity difference between the recording portion and the non-recording 
portion with lower power than the recording laser. In the formula (I), R represents 
heteroaromatic residue, R 1 represents alkyl group, and n represents a positive 
integer not less than 2. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the optical recording medium using the TCNQ electron donor 
acceptor complex which makes cyanine system coloring matter an organic electron donor about an optical recording medium. 
[0002] 

[Description of the Prior Art] In recent years, the optical memory which used laser as high density and a mass memory 
technique is capturing the spotlight with informational diversification and expansion of amount of information. The postscript 
mold optical recording medium (WORM:Write Once Read Many) by the heat method (Heat Mode) is used as a means to 
record data, such as images, such as an alphabetic character and a graphic form, or voice, and to reproduce especially. 
[0003] A postscript mold optical recording medium is the type which a user can record once unlike CD-ROM (Compact 
Disk-Read Only Memory) in which information is already stored, and is a record medium which suited informational record, 
storage, and storage very much. As an ingredient of such a postscript mold optical recording medium, many metals or organic 
system ingredients are used, and since the price is not only cheap, but can manufacture record film by spin coating compared 
with a metal, the optical recording medium especially using organic coloring matter has the advantage that a production 
process is also easy. 

[0004] As organic coloring matter for optical recording media, a cyanine system and merocyanine system coloring matter 
(Japan JP,63-179792,A), Triaryl methane system coloring matter, poly methyl system coloring matter (Japan 
JP,58-194595,A), float RIRIUMU system coloring matter and AZURENIUMU system coloring matter (Japan JP,64-71791,A 
--) a 64-71792 official report and phthalocyanine system coloring matter (Japan JP,58-77043,A --) A 55-97033 official report, 
a 57-212639 official report, U.S. Pat. No. 4,458,004, Naphthoquinone system coloring matter (Japan JP,58-224793,A, 
63-233886 official report), pyrylium system coloring matter (Japan JP,62-163050,A, U.S. Pat. No. 4,513,071), etc. are used. 
[0005] 

[Problem(s) to be Solved by the Invention] Phthalocyanine system coloring matter has low record sensibility among these 
organic coloring matter. Moreover, there is a fault which must form the film by vacuum evaporationo since solvent solubility 
is very low. There is a fault, like although naphthoquinone system coloring matter is easy for vacuum evaporationo, the rate of 
a light reflex is low, Since there are problems, like the coloring matter of most except cyanine system coloring matter has a 
low rate of a light reflex with the low solubility over a solvent, although there is a fault of being unstable, to light or heat, 
most cyanine system coloring matter is put in practical use. 

[0006] However, also in these cyanine system coloring matter, the actual condition is that the soluble good coloring matter 
which absorbs by the wavelength range of the laser used for record, and can form record film by coating seldom has. [ many ] 
[0007] The purpose of this invention is to offer the cyanine system optical recording medium whose record sensibility 
improved. 
[0008] 

[Means for Solving the Problem] This invention forms an electron donor acceptor complex (cyanine-TCNQ) with cyanine 
system coloring matter, and TCNQ or its derivative, and is characterized by using this as an optical recording medium 
recordable [ with semiconductor laser (780 to 830 nm wavelength) ]. 

[0009] That is, while the trouble mentioned above by using the optical recording property of the TCNQ 
(Tetracyanoquinondimethane) system matter which forms the electron donor acceptor complex (or complex salt) (Charge 
Transfer Complex or Salt) of an organic electron acceptor (electron acceptor) and an electron donor (electron donor), and 
forming an electron donor acceptor complex by cyanine system coloring matter and TCNQ is improved, the effectiveness that 
the record sensibility of the coloring matter which itself can record in a semiconductor laser field improves further is acquired. 

[0010] The optical recording medium of this invention is what could constitute the record layer from a cyanine-TCNQ 
complex independent, or distributed the cyanine-TCNQ complex to macromolecule resin (polymer), and may constitute a 
record layer. In the case of a substrate incoming radiational type, the configuration of a record medium is constituted from a 
record layer / a reflecting layer which consists of a substrate / cyanine-TCNQ, and, in the case of a record film incoming 
radiational type, the record layer and need which consist of a substrate / a reflecting layer / cyanine-TCNQ constitute it in 
order of a protective layer. As a substrate ingredient, plastics, such as polyester, an acrylic, polyolefine, and a polycarbonate, 
or glass, and metals are used, and metal thin films, such as aluminum or Au, are mainly used as a reflecting layer. 
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[001 1] It is as follows if this invention is explained to a detail. 

[0012] First, the anion part among the cyanine system coloring matter which has the following structure is iodine (I-). The 
constituted coloring matter is chosen and it is made to react with LiTCNQ in the mixed solvent of an alcoholic system solvent 
or an alcoholic system solvent, and an acetonitrile (acetonitrile). 
[0013] 
[Formula 2] 

R C = CH — eCH = CH) — C R 

\ / n \ / 

I l + 
R 1 R 1 

[00 1 4] (Among a formula, in R, hetero aroma tick residue and R f show an alkyl group, and n shows two or more integers) 
In an acetonitrile, LiTCNQ used at this time can make Lil and TCNQ able to react by the ratio of 3:2, and can obtain them. 
Cyanine-TCNQ generated by the reaction with this LiTCNQ A suitable solvent, For example, ethanol, a methanol, 2 and 2, 

2- trichloroethanol, Alcohols or cyclohexanones, such as 2, 2, and 2-trifluoro ethanol, 2, 2 and 3, and 

3- tetra-chloro-l-propanol, It melts to the suitable concentration (0.1g-0.2g / 10ml) for a solvent like the ketones like 
cyclopentanone, and the chloro hydrocarbon like 1,1,2,2-tetrachloroethane, and record film is formed in desired thickness 
using a spin coater. Under the present circumstances, record film can be distributed and prepared to a giant-molecule binder, 
using cyanine-TCNQ independently. Although it can choose from the wide range resin generally used, if a giant-molecule 
binder is transparent and amorphous resin, it is more desirable. As such resin, they are poly vinyl alcohol, poly vinyl acetate, a 
poly vinyl formal, poly vinyl butyral, polystyrene, polymethylmethacrylate, polyarylate, a polycarbonate, an elastomer, etc., 
for example. The resin which melts into said solvent is chosen among these. 

[0015] or [ that cyanine-TCNQ of a record layer will absorb laser and melting will be carried out to the optical recording 
medium of this invention if semiconductor laser is irradiated ] — or information is recorded by being decomposed. Moreover, 
playback is performed by reading the difference of the rate of a light reflex of the Records Department and the non-Records 
Department by power lower than the laser used at the time of record. 
[0016] 

[Example] Hereafter, based on an example, this invention is explained more to a detail. 

[0017] (Example 1) Cyanine system coloring matter "NK-125" (inside of lambdamax =741nm and methanol solution) 0,268g 
and LiTCNQ0.105g made from Japanese sensitizing dye were melted to ethanol, respectively, and it mixed in ordinary 
temperature, making nitrogen gas flow. Filtration obtained the black and green NK-125/TCNQ complex after several hour 
progress. 0.05g of this complex was melted to 5ml 2, 2, 3, and 3-tetrafluoro-l-propanol (TFP), and it coated with 2500rpm on 
the polycarbonate substrate with which aluminum was vapor-deposited using the spin coater. The optical recording evaluation 
equipment with which it was equipped with 830nm laser diode was used, and the C/N ratio (CNR) was observed, changing 
record power and a recording rate. The result is shown in drawing 1 . 

[0018] (Example 1 of a comparison) "NK-125" -- although 0.05g was melted to TFP by the same approach as an example 1 
and being coated with 2500 - 3000rpm -- this coloring matter — tracking was not carried out if independent. When it assumes 
that each thickness of the record layer which consists of a record layer which consists of a coloring matter independent, and a 
complex is the same as for this, and it is a complex, it means that a reflection factor is improved more. Furthermore, 
"NK-125" 0.05g was melted to 10ml TFP, it coated with 2000rpm, record evaluation was too carried out by the same 
approach, and the result was compared with the case of the TCNQ complex of an example 1 ( drawing 1 ). As shown in 
drawing 1 , it turns out that the direction of record sensibility in the case of a complex improves more rather than a coloring 
matter independent case. 

[0019] (Example 2) "NK-529" (inside of lambdamax =638nm and methanol solution) 0.255g and LiTCNQ0.105g made from 
Japanese sensitizing dye were mixed in ordinary temperature, making nitrogen gas flow in an ethanol solution. Filtration 
obtained the black and green NK-529/TCNQ complex after several hour progress. 0.05g of this complex was melted to 5ml 
TFP, it coated with 500rpm, and 830nm optical recording equipment estimated too. The result is shown in drawing 2 . 
[0020] (Example 2 of a comparison) n NK-529" was independently melted to 5ml TFP, and it coated with 500rpm. [ 0.05g ] 
As shown in drawing 2 , in a coloring matter independent, it was not recorded at all. Since absorption-maximum wavelength 
was 638nm, there was no absorption at 830nm, and when they were made to react with TCNQ and a complex was formed 
(example 2), also as for high-speed record, NK-529 were possible, and although not being recorded was a natural result, since 
CNR also did the very good result so, they are not only recorded by 830nm, but showed the applicability to the record 
medium which used the semiconductor laser of 780 to 830 nm. 

[0021] (Example 3) "NK-123" (inside of lambdamax =814nm and methanol solution) 0.266g made from Japanese sensitizing 
dye — LiTCNQ0.105g ~ acetonitrile: ~ among the mixed solvent of ethanol -1:1, making nitrogen gas flow, it was made to 
react for several hours and the NK-123/TCNQ complex of**** was obtained. 2[ this complex 0.05g2, 2, and 
]-trichloroethanol: It melts to 5ml of mixed solvents of 2, 2, and 2-trifluoro ethanol =2: 1 (TCE:TFE=2:1), and the result 
coated and evaluated by 1500rpm is shown in drawing 3 . 

[0022] (Example 3 of a comparison) The result of having coated and evaluated "NK-123" (independent) by the same 
approach as an example 3 is shown in drawing 3 . In the case of a TCNQ complex (example 3), it is high-speed record and it 
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turns out that good CNR is moreover expressed. 

[0023] (Example 4) "NK-l 144" (inside of Iambdamax =817nm and methanol solution) 0.253g made from Japanese 
sensitizing dye -- LiTCNQ0.105g - acetonitrile: -- it was made to react in the mixed solvent of ethanol =1:1, and under 
nitrogen-gas-atmosphere mind, and the complex of black dark reddish-brown was obtained. 0.05g of this complex is melted to 
5ml of mixed solvents of TCE:TFE=2:1, and the result coated and evaluated by 1500rpm is shown in drawing 4 . 
[0024] (Example 4 of a comparison) The result of having coated and evaluated "NK-l 144" (independent) by the same 
approach as an example 4 is shown in drawing 4 . Although the absorption-maximum wavelength was 817nm in the case of 
"NK-l 144", record sensibility was very dull, but when it is made a TCNQ complex (example 4), it turns out that sensibility 
increases remarkably. 

[0025] (Example 5) 0.05g of NK-125/TCNQ complexes was melted to 1 , 1 ,2,2-tetrachloroethane 20ml with "SK-55" 
(thermoplastic ester elastomer), and it coated with 2000rpm. The result too recorded using 830nm evaluation equipment is 
shown in drawing 5 . 

[0026] (Example 5 of a comparison) The result of having formed and recorded the record layer by the complex independent 
was selected as an example 5 of a comparison like the example 1. Even if it used binder resin, it was observed that record 
sensibility does not have a large change. 
[0027] 

[Effect of the Invention] Although solubility is good, if it is used as coloring matter recordable [ with semiconductor laser ] by 
making the coloring matter which did not have absorption at a semiconductor laser wavelength range react with TCNQ, and 
considering as a complex, it can be **(ed), and, moreover, can raise record sensibility remarkably so that the result of the 
above examples may show. 



[Translation done.] 
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